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Volume 52, Number 3 Abstracts 811thoracic graft with subsequent femoral access for the EVAR. Two patients
required left subclavian coverage, and three patients had full coverage of the
thoracic aorta. Only one patient had internal iliac artery (unilateral) cover-
age. Mean follow up was 22 months (range, 1-72 months), with 100%
survival. No patients developedMI, respiratory failure, or acute renal failure.
The mean preoperative creatinine (1.18  0.16) and mean postoperative
creatinine (1.14  0.22) remained unchanged (95% CI, –0.242 to 0.322; P
 .752). No patients developed neurologic complications, including paral-
ysis or stroke. Mean blood loss was 360  119 mL. There were no access
complications, and all arteriotomies were closed primarily. The average ICU
stay was 3 days, and the average hospital stay was 8 days. In follow-up, one
patient developed a type II endoleak with no intervention due to continued
sac shrinkage.
Conclusion:Combined TEVAR and EVAR can be performed success-
fully with minimal morbidity and mortality. In particular, no patients suf-
fered lower extremity paralysis or renal failure despite a high proportion of
emergent cases.
Root Cause of Fortron Suprarenal Stent Fractures
Jonathon A. Rubin, MD, Zhonghua Li, PhD and Bruce J. Brener, MD,
Newark Beth Israel Medical Center, Newark, NJ
Objective:Clinical experience has revealed that most nitinol AAA stent
grafts suffer from suprarenal stent fracture that could potentially result in
caudal prosthesis migration and/or type I endoleak. There is limited under-
standing of the mechanism of suprarenal stent fracture. The aim of this study
was to investigate the root cause of fracture based on theoretical analysis, in
vitro testing, in vivo image observation, and clinical follow-up.
Methods: Suprarenal stent-to-artery interaction, force translation, ax-
ial motion, and fracture mechanism based on finite element analysis (FEA)
and structural theory were established. In vitro fatigue tests under different
loading modes (axial, radial, twisting, and bending) were performed for 30
devices on Bose ELF and SGT testers with 10 MM cycles. Dynamic CT
imaging data sets were analyzed on 13 patients with AAA devices to observe
and measure specific three-dimensional device deformations and motions
over the cardiac cycle. In addition, clinical follow-up results from the
Fortron AAA stent graft pivotal study were analyzed by a core laboratory.
Results: Bench testing and FEA both indicated that radial pulsatile
torsion and bending did not result in suprarenal stent fracture. However,
1.0-mm axial motion along the aorta could cause fracture anywhere along
the stent frame, 0.5-mm axial motion resulted in one fracture, no fracture
occurred at 0.3 mm, and the estimated minimal threshold was 0.5 mm. FEA
revealed that the axial motion for most AAA patients ranges from 0.37 to
0.49 mm. Dynamic CT imaging, however, showed a maximum axial motion
of 0.9 mm, which exceeded the threshold of 0.5 mm. Clinically, the Fortron
AAA suprarenal stent fracture rate for patients without increased neck
angulations or difficult anatomy at 12 and 48 months were 5.9% (11 of 168)
and 23.2% (35 of 84), respectively.
Conclusions: The suprarenal stent pulsatile axial motion translated from
aorta is the root cause of stent fracture, with implications to suprarenal stent
design.Mitigating axialmotion, increasing stent column strength, and optimiz-
ing the structure to improve its fatigue resistance are the applicable approaches.
Evaluating Preventable Adverse Events: Patient Safety After Elective
Lower Extremity Procedures
Todd R. Vogel, Viktor Y. Dombrovskiy, MD PhD MPH, Paul B. Haser,
Jeffrey L. Carson, MD, and Alan M. Graham, MD, UMDNJ-Robert Wood
Johnson Medical School, New Brunswick, NJ
Objective: Improving patient safety has become a national priority.
Patient Safety Indicators (PSIs) are validated tools to identify potentially
preventable adverse events. No studies exist evaluating lower extremity (LE)
vascular procedures and the occurrence of PSIs.
Methods: The Nationwide Inpatient Sample (2003-2007) was que-
ried for elective LE angioplasty (endo) and bypass (open). PSIs appropriate
to surgery were analyzed by 2 and logistic regression analyses.
Results: A total of 226,501 LE interventions (104,491 endo; 122,010
open) were evaluated. The rate of developing any PSI was 8.51% (endo) and
7.74% (open; P .0001). Adjusted by age, gender, race, and comorbidities,
odds ratios for PSIs are graphed. PSI predictors were age (OR, 1.64; 95%CI,
1.55-1.75), females (OR, 1.18; 95% CI, 1.13-1.22), blacks (OR, 1.10; 95%
CI, 1.04-1.17), congestive heart failure (OR, 1.83; 95% CI, 1.72-1.96),
diabetes (OR, 1.20; 95% CI, 1.12-1.28), renal failure (OR, 2.31; 95% CI,
2.14-2.50), hospital teaching status (OR, 1.21; 95% CI, 1.17-1.26), and
larger hospitals (OR, 1.11; 95% CI, 1.05-1.17). PSI occurrence was associ-
ated with a significant increase in cost ($28,387 vs $13,278; P  .0001).
Conclusions: Although deemed “safer and less invasive,” a greater
number of safety events occurred with endovascular procedures, primarily
due to bleeding complications in women and the elderly. PSIs were associ-
ated with advanced age, black race, and comorbidities. Adverse events added
significant cost and occurredmore frequently in teaching and large hospitals.
Future organizational analysis may improve safety and reduce cost.Patients with Hypertension Have a High Incidence of Peripheral
Arterial Disease Correlating With the Severity of Their Hypertension
David Reznick, MS, John Blebea, MD, John Wang, MD, Michael Smith,
MD, and Eric Yasinow, MD, Case Western Reserve University, Cleveland,
Ohio
Objectives: Although it is well established that patients with peripheral
arterial disease (PAD) have a higher incidence of hypertension (HTN),
studies have not examined if patients with HTN are at higher risk for PAD.
We prospectively investigated the incidence of PAD as a function of the
severity of HTN.
Methods: Patients seen at an internal medicine practice were screened
for the presence of HTN by history, use of antihypertensive medications, or
a blood pressure160/85 mmHg. The number and dose of antihyperten-
sive medications were recorded and patients’ blood pressure and bilateral
ankle-brachial indexes (ABI) were measured.
Results: A total of 116 patients (52 men, 64 women), with a mean age
of 64  2 years and HTN of 14  1 years’ duration, were prospectively
identified. Significant cardiovascular risk factors included hypercholesterol-
emia in 65%, cardiac dysfunction in 33%, smoking in 61% (24  2 pack-
years), renal insufficiency in 40% (creatinine 2.2  0.2 mg/dL), and diabe-
tes mellitus in 34% (HbgA1C 7.2%  0.2%). Mean systolic blood pressure
was 149  3 mm Hg while on three antihypertensive medications. More
than half of the patients, 61%, were still hypertensive with systolic pressures
140 mm Hg, whereas 20% were 160 mm Hg. The mean ABI for the
entire group was 0.98  0.03, with 28% of patients falling 0.90 and an
additional 3% with noncompressible vessels. There was a significant inverse
correlation between the systolic blood pressure and ABI, with higher blood
pressure correlating with a lower ABI (P  .005). Patients with a blood
pressure160mmHg had a significantly lower ABI than those with a lower
pressure, 0.89  0.05 vs 1.02  0.02 (P  .005).
Conclusions: Patients with hypertension have a high incidence of
peripheral arterial disease. The severity of PAD is significantly and propor-
tionately correlated with elevated HTN. Patients with a systolic blood
pressure 160 mm Hg are at particular risk of PAD and should be consid-
ered for further evaluation through measurement of the ABI or vascular
laboratory testing.
Prevalence and Effects of BMI on Hospital Course, 30-Day Mortality,
and Morbidity in Patients Undergoing Endovascular Procedures
Hafiz G. Hussain, MD, Sikandar Z. Khan, MD, Muhammad A. Khan, MD,
Ashley R. Graham, MD, and James F. McKinsey, MD, New York Presbyte-
rian Hospital, New York, NY
Objectives: Obesity is common in patients presenting with vascular
diseases and has been associated with increased perioperative complications
with open surgical procedures, but the effect of body mass index (BMI) on
endovascular procedures is uncertain. This study was to determine the effect
of BMI on hospital course and 30-day mortality and morbidity on patients
undergoing endovascular surgical procedures.
Methods: We identified 2023 endovascular procedures in 1642 pa-
tients (2003-2009) from our prospectively maintained database. These
procedures included 1380 lower extremity revascularizations (LER), 450
endovascular aneurysm repairs (EVAR), and 193 carotid artery stenting
(CAS). Patients were stratified using the WHO classification of obesity into
underweight (BMI 18.5), normal (BMI, 18.5-24.9), overweight (BMI,
25.0-29.9), and obese (BMI30.0). Length of surgery (LOS), PACU stay
(LOP), hospitalization (LOH), amount of blood loss (EBL), 30-day mor-
tality, and morbidity were analyzed using regression analysis
Results: Patient population included 548 normal (35.5%), 48 under-
weight (2.2%), 626 overweight (38.15%), and 385 obese (23.1%). Over-
weight and obese patients had significantly higher diabetes (P 0.001) and
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bidities, hospital course, 30-day mortality, and morbidity in normal patients
were not significantly different compared with underweight, overweight, or
obese (P .05) patients. Subgroup analysis of LER, EVAR, and CAS again
revealed no significant difference.
Conclusions: Our data suggest that prevalence of abnormal BMI is
fairly common in patients undergoing endovascular procedures but does not
have significant impact on hospital course, 30-day mortality, and morbidity.
We can conclude that endovascular approach is safe in obese patients and
may be preferable to open procedures. Long-term effects of BMI on
outcome of endovascular surgical procedures is still to be established.
Modeling the Long-Term Effects of Early Endovascular Intervention
for Uncomplicated Type-B Dissection: The Effects of Late Aneurysm
Formation
Karl A. Illig, MD, Kate Young, PhD, David L. Gillespie, MD, Jason K. Kim,
MD, Dustin Fanciullo, MD, Peter Knight, MD, and Michael J. Singh, MD,
University of Rochester, Rochester, NY
Objectives:Recent data show no differences in survival to 2 years when
chronic (2 to 52 weeks from symptom onset) uncomplicated type B aortic
dissection is treated medically or with thoracic endovascular repair (TEVR).
The high rate of late aneurysmal degeneration, however, coupled with the
high mortality and paralysis rate of this entity, is critical to include in any
analysis of the relative effectiveness of these two treatments.
Methods: We constructed a Markov model including the possible
outcomes of a thoracoabdominal aneurysm (TAAA) repair (death, alive with
paralysis, or alive intact). We used as input 2-year outcomes from the
Investigation of Stent Grafts in Aortic Dissection (INSTEAD) trial, a
prospective randomized trial of TEVR vs medical management in patients
with uncomplicated type B dissection. The chances of developing a TAAA
were derived from observational studies of both medically and intervention-
ally treated dissections in the existing literature, with the artificial assumption
made that rates were linear from years 3 to 8. Calculated survival (life-years
gained) was derived using TreeAge.
Results: INSTEAD documented a 95.6% 2-year survival despite a
20.6% rate of crossover to TEVR or open surgical repair in patients random-
ized to medical treatment, whereas survival in those randomized to TEVR
was 88.9%. Existing literature suggests that 33% of medically managed
patients will develop TAAA 8 years after dissection, but that this rate may be
only 5% after TEVR. Assuming that the ratio of late TAAA formation in the
medical vs TEVR groups is 5:1, for a 60 year-old cohort, 21.7 years are
gained after early TEVR compared with 17.2 years after medical manage-
ment alone. Factoring in paralysis and stroke, early TEVR results in 12.4
quality-adjusted life years compared with 11.3 for medical management
alone. Medical management does not become the preferred option until the
rate of TAAA formation in the medical vs TEVR groups drops to 1.9:1.
Conclusions: Although short-term (2-year) results are not different
whether uncomplicated type B dissection is treated with medical manage-
ment or TEVR, when the roughly fivefold increased risk of late TAAA
formation in medically-treated patients is factored in, an additional 4.5 years
of life are gained by early TEVR. The advantage of early TEVR is not lost
until the risk of TAAA formation is only halved.
Should Endovascular Aneurysm Repair Be Offered to Patients with
Short Infrarenal Necks?
Neal S. Cayne, MD, Sean Raj, BS, Todd L. Berland, MD, Caron R.
Rockman, MD, Thomas S. Maldonado, MD, Mark A. Adelman, MD,
Patrick J. Lamparello, MD, Glenn S. Jacobowitz, MD, Thomas S. Riles,
MD, Firas Mussa, MD, and Frank J. Veith, MD, New York University, New
York, NY
Objectives: One of the most important determinants for successful
endovascular repair of abdominal aortic aneurysms (EVAR) is adequate
infrarenal aortic neck length. We reviewed our experience with EVAR in
patients with short (15 m) infrarenal necks focusing on the incidence,
treatment, and midterm outcome of proximal attachment site endoleaks.
Methods: Between December 2000 and July 2008, 92 patients were
identified who had an infrarenal aortic neck length of 15 mm. These
patients were considered high risk for open surgery. All patients with Ancure
grafts (n  37) were excluded, leaving 55 patients for analysis. The mean
neck length was 9.6  2.7 mm (range, 4-14 mm) with a mean preoperative
aneurysm size of 6.2  1.2 cm. Endovascular grafts implanted in patients
with short infrarenal necks were 65% Zenith (n  36), 24% AneuRx (n 
13), and 11% Excluder (n  6). Mean follow-up was 21  18 months
(range, 1-72 months).
Results: Five proximal endoleaks were recognized on the first comple-
tion angiogram in the operating room. Four of these endoleaks were sealed
intraoperatively with balloon angioplasty and/or proximal extension cuffs.
One patient had a persistent small type I endoleak intraoperatively, despite
the placement an extension cuff and Palmaz stent. This leak resolved
spontaneously after 1 month. Two patients developed delayed type I en-doleaks. One patient developed the endoleak 1 month after the procedure
and was successfully treated with an extension cuff. The second patient
presented at 63 months after the procedure with a contained rupture from a
delayed type I leak. This patient was successfully treated with an aortouniiliac
device. In both of these patients, AneuRx grafts were originally implanted.
The overall incidence of delayed postoperative type I endoleaks was 2 of
55 (4%). Mean aneurysm size on follow-up decreased to 5.0  1.3 cm.
Overall mortality was 14% (8 of 55) during the follow-up period; however,
there were no additional ruptures or aneurysm-related deaths.
Conclusions:Our data suggest that acceptable midterm results can be
achieved when performing EVAR in high-risk patients with short (15mm)
infrarenal necks. Therefore, AAA patients with severe comorbidities and
short infrarenal neck lengths should not be denied EVAR based on short
neck length alone. Longer-term data will be needed to determine durability
of EVAR in these patients.
Contemporary Management of Ruptured Abdominal Aortic Aneu-
rysms in the Medicare Population
Mark F. Conrad, Mounir J. Haurani, Emel A. Ergul, Virendra I. Patel,
Christopher J. Kwolek, MD, and Richard P. Cambria, MD, Massachusetts
General Hospital, Boston, Mass
Objective: Endovascular repair of intact abdominal aortic aneurysms
(EVAR) has been shown to decrease morbidity and resource utilization com-
pared with open repair (open). However, the utility of EVAR for the repair of
ruptured abdominal aortic aneurysms (RAAA) remains unknown. This study
used the Medicare database to evaluate trends in RAAA volume and compared
outcomes of open and EVAR repair of RAAA in contemporary practice.
Methods: Patients treated for RAAAwere identified by ICD-9 Code in
the Medicare database from 2004-2007 and stratified into four cohorts:
open repair (OR), EVAR, those who underwent exploratory laparotomy
(Exlap), and died, and those with no surgical treatment (NoOR) who died
24 hours of presentation. The OR and EVAR cohorts were then evaluated
for perioperative mortality, hospital length of stay, and cost data; long-term
survival was determined with Kaplan-Meier.
Results:During the study period, 15,684 patients were identified with
RAAA. Rupture incidence steadily decreased over time, and the frequency of
EVAR increased (P .0001; Table). The groups differed in age (76.8 years
EVAR vs 76.2 years OR, P  .008) and end-stage renal disease (3% EVAR
vs 1% OR, P .0001), but not by male gender (76% EVAR vs 74% OR, P
.29). Perioperative mortality was lower with EVAR (30% vs 44% OR, P 
.0001). The EVAR group had a shorter hospital length of stay (10.2 vs 13
days OR, P  .0001) and fewer ICU days (5.9 vs 8.6 days OR, P  .0001)
than the OR cohort. The 3-year survival was 42% EVAR and 38% OR (P 
.0001; significance likely due to the early death rate in the OR group). The
medical supply/device charge was higher with EVAR ($33,340 vs $13,090
OR, P  .0001) but the intensive care charges ($16,575 vs $21,864 OR, P
 .0001) and the Medicare payments ($33,504 vs $35,820 OR, P  .02)
were higher with OR.
Conclusions: The incidence of RAAA continues to decrease in the
endovascular era, and EVAR is being used more frequently in RAAA. EVAR
offers a significant perioperative survival benefit over open repair without
adding additional cost to the initial hospital stay. However, the 5-year
survival is equal between the two groups.
Should the Vascular Surgeon Continue Performing Temporal Artery
Biopsies?
Sotero E. Peralta, Xin Li, Richard Schutzer, MD, Mihai Rosca, MD, Mark
Kissin, M and Kambhampaty Krishnasastry, MD, North Shore–Long Island
Jewish, Lake Success, NY
Objective: Giant-cell arteritis is one of the most common vasculitic
disorders that a vascular surgeon encounters during daily practice. Accord-
ing to American College of Rheumatology guidelines, the diagnosis can be
established on clinical findings without the need of a pathologic specimen.
We examined the current experience of vascular surgery service performing
temporal artery biopsies.Methods: We retrospectively reviewed the cases in which the vascular
surgery service performed a temporal artery biopsy between January 1, 2008,
